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PURPOSETo obtain excellent white balance even from 
any light source or object by using white data with white 
data reliability higher than preceding white data rd.ab.lrty 
so as to reference a color temperature of a surround.ng 

CONSTITUTION: A solid-state image pickup element 
100 provides an output of a picture element s.gnal s1 1 

and the picture element signal s1 1 is g.ven to a color S&F- / ' 

difference data arithmetic means 101. in wh.ch the s.gnal ^ j , 

is converted into color difference data S1 2 of an object , /_ l^i •> • 1 

A colorimetric sensor reliability arithmetic comparison gr^ ^ . " r 

means 105 obtains the probability that co bnmetnc ^ Ug^t^J" 

Tensor data s1 3 detected by a colorimetnc sensor 1 02 

are actually white and compares the probability w.th a ^ 
reference probability s17 given from a white balance 
ft control circuit 103 and gives a comparison result si 6 to 
the white balance control circuit 103. As a result, the 
white balance control circuit 103 taking color 

temperature of a surrounding light into based on the comp arison result 

ttSZTXSSXZ SSS ^ colorimetric sensor data s13 

and gives the result to an image signal processing c.rcu.t 104. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
5 caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] A video camera characterized by providing the following. A solid state .mage sensor 
which incorporates a lightwave signal from a photographic subject and .s changed mto an 
dectrical signal A colorimetry sensor of ambient light which detects RB mformat.on , at least and 
outputs colorimetry sensor data A color difference data operation means to calculate color 
\ difference data of said photographic subject from an electrical signal changed by said sohd state 
image sensor A white balance control means which calculates white balance gam and controU a 
white balance of said photographic subject, According to wh,te balance gam calculated by sa.d 
white balance control means, it has a picture signal processing circuit wh.ch a s.gnal from sa.d 
Tolid state image sensor is changed, and outputs it. A white detection means to detect white 
data with which said white balance control means is equivalent to a white portion of sa.d 
photographic subject from said color difference data, It is based on a whiteness degree 
SSSton means to ask for order of approximation to white of said f^^™*^™™*" 
of said white data and order of approximation to white of sa.d wh.te data A white data rel.abil ty 
operation means to search for white data reliability by which white data ,s equivalent to actually 
white probability, A colorimetry sensor reliability operation means to search for colonmetry 
sensor reliability with which said colorimetry sensor data is equ.valent to actually whrte 
probability A color temperature detection means to detect a color temperature of sa.d white 
oata and a color temperature of said colorimetry sensor data. A white data rehab, ty comparison 
means to measure white data reliability at the time of the last renewal, of wh,te balance, gam, and 
current white data reliability. A colorimetry sensor reliability comparison means to judge whether 
^ magnitude of said colorimetry sensor reliability is over a reference value, A color temperature of 
► said white data and a color temperature of said colorimetry sensor data are equal. A gam 

operation means to calculate said white balance gain and to supply said p.cture s.gnal process.ng 
S from said white data when it is higher than white data reliably at the time of renewal of 
white balance gain of last time [ data reliability / said / current / wh.te ] and sa.d colonmetry 
sensor reliability is over a reference value 

[Claim 2] A video camera characterized by providing the following. A sol.d state image sensor 
which incorporates a lightwave signal from a photographic subject and .s changed into an 
Ictrical signal A colorimetry sensor of ambient light which detects RB mformat.on at least and 
outputs colorimetry sensor data A color difference data operation means to calculate color 
difference data of said photographic subject from an electncal signal changed by said sohd state 
image sensor A white balance control means which calculates wh,te balance gam and controls a 
white balance of said photographic subject, According to sa.d wh.te balance ga.n, .t has a p.cture 
signal processing circuit which a signal from said solid state image sensor is changed, and 
ouTputs it A whfte detection means to detect white data with which said white balance , control 
means is equivalent to a white portion of said photograph.c subject from sa.d color difference 
data, It is based on a whiteness degree calculation means to ask for order of approximation to 
white of said white data, and the number of said white data and order of approx.mation to whrte 
of said Twh*e data. A white data reliability operation means to search for white data rel.abil.ty by 
which said white data is equivalent to actually white probability, A chromatic color dec.s.on 
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means to judge whether said white data is a chromatic color under [ various ] the light source, A 
white data reliability comparison means to measure a color temperature detection means to 
detect a color temperature of said colorimetry sensor data, and white data rel.abil.ty at the time 
of the last renewal of white balance gain and current white data reliability. When current white 
data reliability is higher than white data reliability at the time of the last renewal of white balance 
gain from said white data, calculate said white balance gain and a picture signal processing 
circuit is supplied. Even if current white data reliability is higher than white data reliability at the 
time of the last renewal of white balance gain A gain operation means to be judged as a 
chromatic color under the light source which has said white data with said chromatic color 
decision means, and to judge said white data to be a chromatic color when a color temperature 
of the light source and a color temperature of said colorimetry sensor data are equal, and to 
forbid an operation of said white balance gain _ 
[Claim 3] Light source Rhine where a white detection means becomes the system of coordinates 
centering on R component and B component of white data from a locus of R component of white 
under the light source of arbitration and B component is assumed. A video camera [ equipped 
with a means to detect a white portion of a photographic subject by carrying out the sample only 
of R component and B component of each color of a photographic subject in case a location 
plotted by R component and B component of each color of a photographic subject is near said _ 
light source Rhine ] according to claim 1 or 2. 

[Claim 4] Light source Rhine where a white detection means becomes the system of coordinates 
centering on R component and B component of white data from a locus of R component of whrte 
under the light source of arbitration and B component is assumed. By R component and B 
component of data which carried out averaging of each color of a photographic subject A video 
camera [ equipped with a means to detect a white portion of said photographic subject by 
carrying out the sample only of R component and B component of data which carried out 
averaging of each color of said photographic subject in case a location plotted is near said light 
source Rhine ] according to claim 1 or 2. 

[Claim 5] A video camera according to claim 1 or 2 equipped with a means compute order of 
approximation to white, based on distance of a location plotted by R component and B 
component of data by which white detection was carried out supposing hght source Rhme where 
a whiteness degree calculation means becomes the system of coordinates centering on R 
component and B component of white data from a locus of R component of white under the light 
source of arbitration, and B component, and said light source Rhine. 
[Claim 6] A video camera according to claim 1 equipped with a means compute order of 
approximation to white of RB information on said ambient light, supposing light source Rhine 
where a colorimetry sensor reliability calculation means becomes the system of coordinates 
centering on R component and B component of RB information of ambient light from a locus of R 
component of white under the light source of arbitration, and B component based on distance of 
a location plotted by R component and B component of RB information of said ambient light, and 
said light source Rhine. 

[Claim 7] A video camera [ equipped with a means to judge whether a location where a 
chromatic color decision means is plotted by system of coordinates centering on R component 
and B component of white data supposing a field of R component of a chromatic color under / 
various / the light source and B component by R component and B component of data by which 
white detection was carried out exists in said field ] according to claim 2. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by compute. So the translation may not reflect the original 

precisely. . . . 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Sia, Appiication] This invention relates to the video camera in which a good white balanoe 
is possible in any light sources and photographic subjects. 

^tcoCictursigna, s1 15 by which coior temperature compensation was earned out 
i£2Lw to be Soived by the .nvention] STES* 

compensation will arise camera which can obtain a good white 

[0007] The purpose of this invention is offering the video camera wmcn ^ 
balance in any light sources and photographic subjects. 
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electrical signal, A cclorimetry sensor of ambient light which detects RB info rmat ,on at least and 
outputs colorimetry sensor data, A color difference data operafon - eanS ^ a ' C ^ e 0, ^ age 
difference data of a photographic subject from an electncal s.gna changed by solid state : .mage 
sensor ft -has a white balance control means which calculates white balance gam and corrtrols a 
whit 'balance of a photographic subject, and a picture signal processing circuit which a s.gnal 
Trom a LTd stfte image sensor is changed, and outputs it according to white balance «ja 
[0009] In this case, a white detection means to detect white data with which a wh,t balance 
control means is equivalent to a white portion of a photographic subject from color ^ence 
data ft A based on a whiteness degree calculation means to ask for order of aPP— jon to 

I Si nf white data and the number of white data and order of approx.mat.on to white of 
: o mputed wh!t ^ A white data reliability operation means to search for white data n M 
bv which white data is equivalent to actually white probability. A colorimetry sensor rehab kty 
ooet^on means to search for colorimetry sensor reliability with which colorimetry sensor data ,s 
equ Z I tto actually white probability. A color temperature detection means to d«t ^ color 
tempe rture of white data, and a color temperature of colorimetry sensor data detected I by 
^otorir^ sensor. A white data reliability comparison means to measure wh.tedata rel.ab.l.ty at 
the \ I of the lasi renewal of white balance gain, and current white data rel.ab.l.ty. A 

BO 0] A solid Sate image sensor whioh a video camera according to claim 2 incorporates a 
Mrtwave signal from a photographic subject, and is changed into an electncal signa , A 
cSorimetry sensor of ambient light whioh detects RB informabon at least and °<**»<* 
to orimetrv sensor data A color difference data operation means to calculate color difference 
%£7XZ£° object from an electrical signal changed by solid state image sensor, .t 
has a white balance control means which calculates white balance gam and controls a white 
bafance of a photographic subject and a picture signal processing circuit which a signal from a 
«rtlH^ state image sensor is changed, and outputs it according to white balance gam. 
rclfjn^ 

rmrtrol means is equivalent to a white portion of a photographic subject from color difference 
datTft Abased on a whiteness degree calculation means to ask for order of approximation to 

ofXf baTance gain and current white data reliability. When current white data rehabihty ,a 
iX han whiLTta reliabilfty at the time of the last renewal of white balance 

intt^r^^^ 

and a" alor temperature of colorimetry sensor data are equal, it has a gain operation means to 
fudge white data to be a chromatio color and to forbid an operation of white balance gain. 

[Function] According to the configuration according to claim 1, the lightwave signal from , a 

... m . . 04/03/11 
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means, and the white data reiiaumty y mMnc hased on the order of approximation to 

colorimetry sensor data of ^ ^^"vatent to actually white 

= 0^ 

data, is higher than the white data rel. ab. ilrty at th e t»m ^ ^nsor reliability is over the 

W over change of the hght from a photographic subject is 

to the configuration according *<>tomZ ^'^^^^ and the coIor difference data of a 
changed into a picture signal ^ * ^ a colo r difference data operation 

photographic subject .. ^f^^^^J^l^^c subject from this color 
means. The white data applied to the white portion °* a P n ° X J P f ^ order of approximation 

reliability z* r t™«ccoZ decision means, it judges whether white data is 

data is searched for. Witn a cnromauu o W „_ ortr j_ +prts +he colorimetry sensor data of 

under [ various ] the light source. A ^^Tj^Z^Z^rTLtecZr, means detects 
ambient light which is RB informafcon at least and a color £££ comparison means 

the color temperature £ pf whfte balance gain, and 

compares the white data reliability at jne lime 9. .... ■ than the wh ite data 

current white data reliability. When current white ^c ' ea t^fmm white data, a gain operation 
reliability at the time of the last renewal of whrte bal ™**^™™proc*^ Even if 
# means calculates white balance gain, and supply rt to ap cture sig™ I P J ^ 

W current white data reliability »^^^^SeXZa» the light source which 

[0016] 101 is a color difference data operat,cn_ changed by the solid 
^3 which is the RGB (red. green, blue) information on ambient hght 

Se^ns^ ~* " 
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comoared with a reference value s17. 103 is a white balance control circuit in consideration of 
the cZ tCerature of the ambient light which gives a reference value .17 to the colonmetry 
sense re, abil^y operation comparison means 105 while it calculates the white balance gam s14 
based on the colorimetry sensor data s13 and the color difference data .12 of a photographic 
subject which are the RGB information on ambient light, and a companson result s16 and 
controls the white balance of a photographic subject 

[0018] 104 is a picture signal processing circuit which the p.cture signal all from a sol. d state 
mage sensor 100 is changed according to the white balance gam s14, and outputs a P'.^e 
sTgnal s1 5 by multiplying a picture signal .1 1 by the white balance gam .1 4. Here a wh.te balance 
control means consists of a picture signal processing circuit 103 and a colonmetry sensor 
reliability operation comparison means 105. 

0019] Actuation of the video camera of the 1st example const.tuted as mentioned above » 
explained. If the lightwave signal s10 of a photographic subject goes into a solid state image 
sensor 100, a solid state image sensor 100 will be changed into an electrical signal and will be 
ousted as a picture signal .11. A picture signal s11 is changed into the color difference data 
(B-Y data R-Y data) si 2 of a photographic subject by the color difference data operation means 
101 The colorimetry sensor reliability operation comparison means 105 gives a comparison 
result s16 to the white balance control circuit 103 as compared with the reference value .17 
with which the colorimetry sensor data .13 detected by the colorimetry sensor 102 is given from 
the white balance control circuit 103 in quest of actually white probability (henceforth 
colorimetry sensor reliability). . 
[0020] Consequently, the white balance control circuit 103 in consideration of the color 
temperature of ambient light calculates the white balance gain s14 for controlling a white balance 
baTed on the color difference data (B-Y data, R-Y data) .12. the colonmetry sensor data s13, 
and the comparison result s1 6 of a photographic subject and supplies it to the p.cture signal 
processing c" cuit 104. The picture signal processing circuit 104 outputs the picture signal s15 
which multiplied the picture signal .11 by the white balance gain .14, and was able to take the 

[OOZ^t^A is the block diagram showing the concrete configuration of the white balance 
control circuit 103 and the colorimetry sensor reliability operation comparison means 105 which 
the color temperature of the ambient light in drawing 1 was taken into consideration In , d^wmg 
2 WB20 is 1st light source table memory which has memorized the locus (henceforth light ,,, 
~ source Rhine) of the B-Y data of the white under the light source of arbitration, and R-Y data at 
the color difference plane centering on B-Y and R-Y, and the output .s s21. 
[0022] The value to which WB21 extracted and carried out averag.ng of the color difference data 
B-Y data, R-Y data) of the white portion of a photographic subject with reference to the 1st 
Hght source table memory WB20 from the color difference data .12 (henceforth white data) ft » 
a white detection means to calculate the value (henceforth fu .-screen data) which carried out 
averaging of all the color difference data (B-Y data. R-Y data) of a photograph.c subject, and the 
output is s22 and consists of white data and full-screen data. The above-mentioned ^~^en 
daS supports a means to detect the white portion of a photograph.c subject by carrying out the 
sample only of R component and B component of data which carried out averaging of each color 
o The photographic subject in claim 4. In addition, the white detection mean. 
two processings, white detection and a full-screen average (average of all color difference data). 

^^2^X*#t source table memory WB20 and the 2nd same light source table 
Imory the table of the completely same contents as the 1st light source table , mamory ■ WB20 
is stored, and the output is s23. WB23 is a whiteness degree calculation means to ask for the 
order of approximation (henceforth a whiteness degree) to the white of the white data whrc us 
the output s22 of the white detection means WB21. and full-screen data, and the output is s25 
[0024] WB24 based on the number of the white data which is the whiteness degree of white data 
and the output s24 of the white detection means WB21 which are the output s25 of the 
whiteness degree calculation means WB23 The probability for white data to be actually wh.te 
While asking for (it is hereafter called white data reliability), it is a white data rel.ab.lity operation 
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means to search for the white data .reliabHity - ^^^J^CS^^T" 

means WB23 /, an ^ *spersior i / or i mentioned about the calculation procedure of whenever 

TT* so 1 ^^M t^ZvZZZ,*** with the whiteness degree ca.cu,ation 
[ d,spers,on ]. whenever L th,s P ^ ^ md wh 

rdTsper?of>I fu^ren average data 1 and a whiteness degree and the wh,teness degree of 

moMlWBZS is a colorimetry sensor reliability operation means by which the colorimetry sensor 
data s13 wWch is the RGB ^formation on ambient light computes the colonmetry sensor 

Z2tm£*t™?™"*Z compel - measure, the 

Sit^ 
•^eK^ 

WB25 is compared with the '"^"^ current 

r^rnsS^^^ 

oSSm» 

compares light source Rhine and i tne co which extracted and 
are memorized by the 1st light source table ™ e ™%™°fr y . x f ^ white ortion of a 

... « u •• 04/03/11 
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data, and whenever [ dispersion / in the color difference data of a *«°^ G .^^^ 
whi^ data reliability of white data and full-screen data is measured, and wh.te data w.th h.gher 
white data reliability is reset with white data (s22) (step 32 of draw.ng 3 ). 

T0030] With the colorimetry sensor reliability operation means WB29, the probab.hty (henceforth 
colorimetry sensor reliability) for the colorimetry sensor data s13 to be actually white ,s _ 
searchedTor (step 33 of drawing 3 ). With the gain operation means WB21 1 . .t judges whether the 
cofor temperature of whitTdaTaTnd the co.or temperature of colorimetry sensor data wh,ch 
were defected by the co.or temperature detection means WB26 are equal (step 34 of dj^ng 
3 ) Moreover, after asking for white data (s22). the white data reliably comparison^ means 
WB27 compares the white data reliability (s26) of the present wh.te data and the wh.te data 
reliability (s28) of the white data at the time of the last shift (step 35 of draw.n g 3 ). 
Furthermore, the reference value (s214) memorized by present colorimetry sensor rel.ab.hty and 
memory WB210 with the colorimetry sensor reliability comparison means WB29 .s compared 
top 36 of drawing ). It is based on the above three comparison results The ga.n operation 
means WB211 The color temperature of the white data s22 and the color temperature of the 
c^Torimetry sensor data s13 which were able to be found with the co.or temperature ^etecfon 
means WB26 are in agreement (step 34 of dyawing^ ). The white data re ab.hty > of the Present 
lite data more highly (step 35 of drawing 3 ) than the white data rehab.hty of the .wh.te data at 
The time of the last shift And when colorimetry sensor reliab.hty .s beyond a reference value 
(ste D 36 of drawing 3 ) Calculate the white balance gain s14 and the p.cture s.gnal Processmg 
S cui^ 104 iTg^Current white data reliabi.ity is given to the re.iabi.ity memory WB28. the 
referee value s17 over a colorimetry sensor is given to the reliability memory WB210, and ,f ,t 
becomes other than this, the output of the reference value over the operat.on the current wh.te 
data reliability, and the colorimetry sensor of white balance ga.n w.ll be forb.dden 
f0031] Here the meaning which judges coincidence with the color temperature of wh.te data and 
the color temperature of colorimetry sensor data is explained. That .s, when the color 
tempe a ure of white data differs from the color temperature of colorimetry sensor data , ■ » 
thought that the white of a photographic subject differs from the color of amb.ent hgjrt. and the 
color of a photographic subject can be judged to be a chromafc color mstead of 
(achromatic color). Therefore, in order not to carry out tenebrescence (rt .s made an 
cobr) of the chromatic color, coincidence with the color temperature of wh.te data and the color 
temperature of colorimetry sensor data is judged. . ' n . 'Z;„ 0 A 

0032] Below, meaning [ reference value / reliabi.ity / of colorimetry sensor data I ,s exp lamed 
That is, when the reliability of colorimetry sensor data is lower than a reference value, .t .s the 
case that the probability for colorimetry sensor data to be white .s low (for example, the d.stance 
3?at™5 a photographic subject is extremely small), and since it becomes the _ cause of 
malfunction, referring to colorimetry sensor data in this case .s measur.ng the rel.ab.hty of 
colorimetry sensor data with the reference value. 

?0033] The meaning which sets up the one where re.iabi.ity s h.gher with wh.te data for the 
reliability of white data and full-screen data as compared with the next .s expla.ned. That .s, in 
order e ra se two, white data and full-screen data, for the candidate of the data used when 
emulating white balance gain, among those to use the data of the d.rect.on near whrte. I hear 
that data with higher reliability is taken up as the means, and .t .s 

[0034] Drawing 4 is the color difference plan showing the contents of P;°cess.ng of wh^e 
detectioTTThToTitline of processing of extracting the color d.fference data (B-Y data, R Y date) 
ofthe Thiti portion of thS photographic subject of white detection is exp^ne u-^. 
Drawing 4 (a) is a rectangular coordinate system center.ng on B-Y and R-Y, LI and Li are tne 
bdZnce forth, light source Rhine) of the R-Y data of the white under the 'ft source of 
action and B-Y data, L1 shows a black-body-radiation shaft, L2 shows the d.stnbufon shaft 
of a ^fluorescent lamp, and Point A and Point B show the co.or difference data of a photograph.c 

[OW^The contents of processing of white detection are explained below. An amount d3 is 
calculated the displacement of light source Rhine L1 and each color d.fference data (Po.nt A 
Point B] a photographic subject - When it is d3 <=delta3 as compared w.th the amount delta 

http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 04/03/1 1 



7/10 ^— V 



3ofcritenadisp,ac^ 

P R C" S t^Tnd a So A Jt byt^ng *cKup of t^e data in the case (point B) of bein g 

is delta Tand fs wWteness degree =0d4 <=delta4 (i.e., when oolor difference data ex.sts ,n the 

i^hetroroifference plan showing the emulation method of — ~ 
disoeSwtTthe color difference data of a photographic subject 1 The calculation method of 
Lheneve C dispersion / which is needed when searching for the whrte data rel.ab.Uty of full- 
whenever loisp dra wing 6 . Drawing 6 is a rectangular coordinate system 
screen data ] is y , 'd R-Y and Point H is color difference data of a photographic subject from 
1 PotTTh elation method* whenever [ dispersion ] is explained be,™ OB-JO A co^ 

of co^r dXence dau of the photographic subject of each quadrant to the number of the whole 

color difference data as whenever [ dispersion J (R Y). 

fo038l Whenever [ dispersion ] is expressed with the following formulas. 

[t £ • [ =rs1/""2/z + s3/z + s4/z) x100, however ] z whenever [ dispersion ]. - The number of the 

whole color difference data (eight pieces) . . . , . . _.\ 

5 , !!! The numb er of color difference data which exists in the 1s1 .quadrant (po.nt A) 

ll _ |h e "umber of color difference data which exists in the 2nd quadrant (Po.nt B, Po.nt C, 

33°^ Tne number of color difference data which exists in the 3rd quadrant (nothing) 

_4 _ The number of color difference data which exists in the 4th quadrant (Po.nt E, Po.nt F, 

s1°/2 % P /°snl and ]/z is set to 0.25, when each value becomes 0.25 or more. [ z and s2 ] [ z 
§ f 0 n 039] I the case of d«6 , it is whenever [dispersion It is =(1/8+3/8+0/8+4/8) x100 
whenever [ dispersion ]. =(0.125+0.25+0+0.25) x100 = 62.5 (%) 

[oO^Awhite data reliability operation is computed based on the number of tht .above- 
mentioned whtteness degree and white data about the white data rel.ab.l.ty of wh,te data and .8 
^ouTe Abased on the above-mentioned whiteness degree and whenever [ above-ment.oned 
d^rsion ] about the white data re.iabi.ity of full-screen data. The operation expression of each 

(amount of alphax whiteness degree +betax white data) / 

ft" cor^cS" alph. and beta compute white data reliability = (whenever [ whiteness degree + 
Ipe^To?']) / 2 colorimetry sensor reliability operation of the coefficient full-screen data of 

the same count method as the contents of processmg of whiteness degree 
SSK^TO. is explained using drawing 5 which shows the wh-teness degree ^a.cu.at.n 
method. Drawings is a rectangular coordinate system center, ng on B-Y and R Y, L is light 
crt .irr>#» Rhine and Point W is colorimetry sensor data (one point;. 
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=0d4 <=delta4 (i.e., when data exists in the halftone dot portion of drawing). 
[0042] By the above-mentioned configuration, the video camera of this example can obtain a 
good white balance using the white data of white data reliability higher than the past white data 
reliability by calculating white balance gain by referring to the color temperature of amb.ent light 
with exact white data without the incorrect decision over change of the light source, or change 
of a photographic subject. , . 

[0043] In addition, although the colorimetry sensor detected the RGB .nformat.cn on amb.ent 
light in the above-mentioned example, what can detect RB information at least .s sufficient as 
this In addition, the value of the colorimetry sensor reliability when outputting wh.te balance gain 
a fixed value or last time or whichever is sufficient as the reference value over a colorimetry 
sensor Moreover, although the method shown in drawing 4 (a) as white detection was used in 
the above-mentioned example, white detection may be carried out with the color temperature 
frame of the light source. In this case, as shown in drawing 4 (b), the color temperature frames 
b1 b2 b3 b4, b5, and b6 can be formed, color difference data (point A) within the l.m.t can be 
taken up averaging of the data near light source Rhine can be taken up and carried out by 
forbidding pickup of color difference data (point B) outside the limit, and it can consider as whrte 

[0044] In addition. (B/G, R/G), and (B/Y, R/Y) may be used as color difference data. 
The [2nd example] Drawing 7 shows the block diagram of the white balance control system in 
the video camera of the 2nd example of this invention. In drawing 7 , differing from the 1st 
example are a point using the white balance control circuit 703 in consideration of a screen 
chromatic color and the color temperature of ambient light, and a point using the chromat.c color 
decision means 705, and these are equivalent to the white balance control means in a claim. 
Other configurations are the same as that of the video camera of drawing 1 . 
[0045] The actuation is explained below. The same actuation as the 1st example is performed 
except white balance control circuit 703 and chromatic color decision means 705 in 
consideration of a screen chromatic color and the color temperature of amb.ent light The color 
difference data s22 processed in the white balance control circuit 703 in consideration of a 
screen chromatic color and the color temperature of ambient light judges whether it is a 
chromatic color, and the chromatic color decision means 705 outputs the dec.s.on result s76 
The white balance control circuit 703 in consideration of a screen chromat.c color and the color 
temperature of ambient light calculates the white balance gain s1 4 for controlling a white balance 
based on the decision result s76 of the color difference data s1 2, the colorimetry sensor data 
s13, and the chromatic color decision means 705, and supplies it to the picture signal processing 

[0046] Drawing 8 is the block diagram showing the concrete configuration and the chromatic 
color decision means 705 of the white balance control circuit 703 in considerat.on of the screen 
chromatic color in the video camera of the 2nd example of this invention, and the color 
temperature of ambient light, and the 1st light source table memory WB20, the white detection 
means WB21 the 2nd light source table memory WB22, the whiteness degree calculation means 
WB23 the white data reliability operation means WB24, the white data reliability comparison 
means WB27, and the reliability memory WB28 are the same as that of the 1st example 
[0047] WB80 is a color temperature detection means to detect the color temperature of the 
colorimetry sensor data s13. WB81 is a chromatic color decision means by which white data 
(s22) judges whether it is a chromatic color under [ various ] the light source. WB82 is a gam 
operation means to calculate the white balance gain si 4 based on the output s81 of the color 
temperature detection means WB80, the output s76 of the chromatic color dec.s.on means 
WB81, the output s29 of the white data reliability comparison means WB27, and the output sll 
of the white detection means WB26. . 
[0048] Drawing 9 is a flow chart which shows the algorithm of the wh.te balance control circuit 
703 in consideration of the screen chromatic color of the 2nd example of this invention, and the 
color temperature of ambient light Below, actuation is explained, referr.ng to draw.ng 8 and 
drawing 9 . Actuation of the light source table memory WB20, the white detection means WB21. 
the light source table memory WB22, the whiteness degree calculation means WB23, the wh.te 

http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 04/03/1 1 



9/10 s<— v 



data reliability operation means WB24, the white data reliability companson means WB27, and the 
reliability memo^ WB28 It asks for white data and full-screen data (s22) with the white 
de ect^n means WB21 like the 1st example. It asks for the whiteness degree Cs25) of whrte data 
and full-screen data with the whiteness degree calculation means WB23 and the wh.te data 
reliability (s26) of white data and full-screen data is searched for w.th the white data rel.ab.lrty 
operation means WB24 (steps 30 and 31 of drawing 9 , 32; it is the same as that of drawing 3 ) 
[0049] The color temperature of ambient light is computed based on the colonmetry sensor data 
s13 with the color temperature detection means WB80 (step 92 of d J _av^n jL 9 ). It judges whether 
the present white data reliability is higher than the white data reliability at the time > of the last 
renewal of white balance gain with the white data reliability companson means WB27 (step 35 of 
drawing 9 ). White data judges whether it is a chromatic color under [ various ] the l.ght source 
S^Tchromatic color decision means WB81 (step 90 of drawing 9 X and it judges whether the 
color temperature of colorimetry sensor data and the color temperature of the l.ght source are 
in agreement with the gain operation means WB82 (step 91 of drawing 9 ) 
[0050] The above decision processing results are followed. The gam operat.on means WB82 

when current white data reliability is higher than the white data rel.ab.hty at the time of the last 
renewal of white balance gain ] When white data is not judged to be a chromatic ^or ^he 
I operation of the white balance gain s1 4, Perform the output to the rel.abihty memory WB28 of 
9 current white data reliability, and when current white data reliabihty ,s h.gher than the white data 
reliability at the time of the last renewal of white balance gain, it sets. Even ,f wh,te data is 
judged to be a chromatic color, when the color temperature of colonmetry sensor data and the 
color temperature of the light source are not in agreement, the operation of the white balance 
gain s14 and the output to the reliability memory WB28 of the present white data rel.ab.hty are 
performed (step 37 of drawing 9 ). 

[0051] On the other hand, when current white data reliab.l.ty .s lower than the wh.te data 
reliability at the time of the last renewal of white balance gain, the operation of the whrte balance 
gain s14 and the output to the reliability memory WB28 of current wh.te data rel.ab.hty are not 
performed. Moreover, when it is judged as the chromatic color under the light source , wh.ch has 
white data by said chromatic color decision when current whrte data rel.ab.hty is h.gher than the 
white data reliability at the time of the last renewal of white balance gam, and the color 
temperature of the light source and the color temperature (color temperature of colonmetry 
sensor data) of ambient light are in agreement, white data is judged to be a chromat.c color and 
the operation of the white balance gain s1 4 and the output of current wh.te data rel.ab.hty are 

i [OO^fHere. the chromatic color decision means WB81 is explained using drawing 10 r2r|wing 
P 0 is a rectangular coordinate system centering on B-Y and R-Y, and Point A and Po.nt B are 
white data. The field in drawing, and 1001, 1002. 1003 and 1004 are what shows the color 
difference data area of the chromatic color in the various light sources. For sample although 
Point A is white data when the field field 1003 of the chromat.c color b in illuminant B makes the 
field field 1004 of the chromatic color c in illuminant C the field of the chromat.c color d in D 
lieht source a field 1001 the field field 1002 of the chromatic color a in illuminant A It 's judged 
that it may be data of the chromatic color a in illuminant A, and also about Point B, although ,t is 
white data similarly, it is judged that it may be data of the chromatic color d ,n D l.ght source 
[0053] In addition, although a colorimetry sensor detects the RGB information on ambient light .n 
the above-mentioned example, what can detect RB information at least is suff.c.ent as th.s. 
Moreover although the method shown in drawing 4 <a) as white detect.on was used .n the 
above-mentioned example, white detection may be carried out with the ^™*™T^ 
of the light source. In this case, as shown in drawing 4 (b). the color temperature frames b1, b2, 
b3 b4 b5 and b6 can be formed, color difference data (point A) within the limit can be taken up. 
averaging'of the data near light source Rhine can be taken up and carried out by ^jb.dd.ng 
pickup of color difference data (point B) outside the limit and .t can cons.der as white data. In 
addition, (B/G, R/G). and (B/Y, R/Y) may be used as color difference data 
[0054] By the above configuration, the video camera of this example can obtain a good white 
balance by calculating white balance gain by referring to the color temperature of amb.ent hght 
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with exact white data without incorrect decision of the white under the light source of 
arbitration and a chromatic color, when there is a possibility of a chromattc color, even if white 
data is white data of white data reliability higher than the past white data rel.abil.ty. 

[Effect of the Invention] According to the video camera according to claim 1 a good white 
balance can be obtained by referring to the color temperature of ambient light using the white 
data of white data reliability higher than the past white data reliability by calculating white 
balance gain with exact white data without the incorrect decision over change of the light 
source, or change of a photographic subject 

[0056] Even if white data is white data of white data reliability h.gher than the past white data 
reliability, when there is a possibility of a chromatic color according to the v.deo camera 
according to claim 2, a good white balance can be obtained by referring to the color temperature 
of ambient light by calculating white balance gain with exact white data w.thout .ncorrect 
decision of the white under the light source of arbitration, and a chromatic color. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



TRripf Description of the Drawings] . 
rjSngJ] ft is the block diagram which controls the white balance of the v.deo camera ,n the 
1st examDle of this invention. 

p raw Tn72] ft is the block diagram showing the concrete configuration of the wh*e balance 
_ c^roT^cuit and the colorimetry sensor reliability operation companson means wh.ch the color 
> temperature of the ambient light in the 1st example of this invention was taken .nto 

rDrattg^Tt is the flow chart which shows the algorithm of the white balance control circuit 
SdSS^terimetry sensor reliability operation comparison means which the co.or temperature 
of the ambient light in the 1 st example of this invention was taken .nto ^ ns '^.on 
fDrawing 4] ft is a color difference plan showing the wh.te data sample field of the wh.te 
detection in the 1st example of this invention. 

rDrawin g 5] ft is a color difference plan showing the operational element-ed ,n the case of the 
whiteness degree calculation in this 1 st example of invention. 

^SSl ft is a color difference plan for explaining whenever [ dispersion / ,n the full-screen 
j£^&"SX£SZ^*L controls the white balance of the video camera in the 
gSVLteSdiagrarn showing the concrete configuration of the white balance 
Sn^roTc^uit and the chromatic color decision means which the ^'°>™£"°*" " ** 
2nd example of this invention and the color temperature of ambient light were taken into 

* [DrattSTt is the flow chart which shows the algorithm of the white balance control circuit 
SdtT^romatic color decision means which the screen chromatic color in the 2nd example of 
this invention and the color temperature of ambient light were taken into consideration. 
rbr^lM R is a color difference plan for explaining the chromatic color decision means ,n the 

g^^tt it^o n ct°diagram which controls the white balance of the video camera in the 
conventional example. 
[Description of Notations] 

100 Solid State Image Sensor 

101 Color Difference Data Operation Means 

102 Colorimetry Sensor 

103 White Balance Control Circuit 

104 Picture Signal Processing Circuit 

105 Colorimetry Sensor Reliability Operation Comparison Means 
703 White Balance Control Circuit 

705 Chromatic Color Decision Means 
WB20 Light source table memory 
WB21 White detection means 
WB22 Light source table memory 
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WB23 Whiteness degree calculation means 

WB24 White data reliability operation means 

WB25 Colorimetry sensor reliability operation means 

WB26 Color temperature detection means 

WB27 White data reliability comparison means 

WB28 Reliability memory 

WB29 Colorimetry sensor reliability comparison means 

WB210 Reliability memory 

WB211 Gain operation means 

WB80 Color temperature decision means 

WB81 Chromatic color decision means 

WB82 Gain operation means 
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* NOTICES * 

Japan Patent Office is not responsible for any 
Ses caused by the use of this translate. 

LThis document has been translated by compute, So the translation may not reflect the original 

^^T'shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
■ 100 




TP rawi ng 2] 



^WB22 

«»| WB23 






WB27 


a28 


X * 






- * 1 




IsZO 



105 

[Drawing 5] 



, -I s211 i 



{SfBJKrt! 
B210 ' 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/03/11 



fDrawing 1 1] 



00 1101 1102 



■"V/ .11 3 / 



TP rawing 3] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



3/5 s<—i> 




C RET ) 



f Drawing 4] 




http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi.eije 



04/03/11 



4/5"<— i> 





TDrawing 9] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/03/11 




C RET J ) 

I'D rawing 10] 



A 
• 


/• 


0 1 

32 

1-003 

1004 







B-Y 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



04/03/11 



w&rnm* u p) (12) & m 4* It & * (A) <u)WHH»»» 

#Hf!¥8- 186828 

(43)&H0 V* 8 ¥(1996) 7^160 



H0 4N 9/04 B 
9/73 A 



<21)ttHlfHt 
(22){ttfg0 



SFJSK 7^(1990 IE 5 0 



(54) trt*^7 



(57) 

HA***? i o o oiB»m#*> 
Tiovts t tfeic, sna-tv* i o 2 -easaft® r g 

f&OTHSS 1 0 3 \z i t) Sfex- * ©MS Wfe-b 
lc«*r*. MMiWliaBi 0 4^ 9 Pi 



C7DWRA 000005821 

*BsJ&n^*^P1*1006#* 
(72)389i# SS« Xffl 

(72) §£9!ff K-h jS± 

(72)f&9§* fUi 7EW 

jg*»5S;&|fcl*J 
(74)f$3A #S± K# 




(2) 



WHPF8-1 8 6 8 2 8 



fR«tttti LTMfe-tr y * * m^f SSIfe* ^ 

y*yw yic£CTt(MEHftti»*?fr « 
ifi««fcjc»^v>Ts a^-^^^efe-ess^ 

it * safe© afe^- * fists* £ * JfcR-r a afe^ - * ft 
v4 h/^yxyw'yjewsosfe^-**^^*^ 
Kaegtrs h#»»*? t > mmm&* < 1 1. r b it 

JWE*7-f VXy-T yfcf&UTffifBHfWH**? 



sai Haft * ©«ft ^ luf eafex- * © eftt j«- a 
ifiieififcfcs^^T. MiBBfex-*«^aen?& 

tsieafex-^^a^arF^®^^* 5 ^*^ 
mtm&<» afex - * « t *tt»-r a afex- * ft 

yjCffft© afex-^ fl J; t) Kv» i * £ HuESfe-r 

- * «fc t> iqc* 7 w h y xyv y saw utb«« 

« < t t . taew^aww^at * d waa afe-r- * ^ 

efeT*-* ww uTtwB* b / ^ y^y 
-f xDSifWSriSjfr ay^ y^*^@t ^fis^-ft c t * 

*tfBja»*«ii: Lfcffi^^ffi«©7 , 6)liT<oafe«R 

b iiE»©«i»fr 6 ft a^M^^- y 

^5f^cD#fe<D R * 0= B ^»lc j: D y h * ti 
30 fe(DR^fe<fct>*B^O^^yy^a<lfcT*1^ 

u 2 is*© e x * a ^ 

«t If B 6 ft 

«^#©#feJ£iin bfc 7 s - * © R d; B m 

& a m&<omttmi*<o&&*ixm¥i% L^-r- ? © r 

CW^5] afeS^tti^S^ afex-^©R^c» 

43 * a* b t Lfc«wRfce*©*arF<o afe<D 
r ^^43 <fctf b rtswxniWft* e. ft a -f y *as 
efe^man/c7 ; -^©R^7i't3 e fct>*Bfig7>ti: < fcD 

^□. y h? natt« t WEftM^ * *> ^ k 
afe ic^s^«^g{±i-ra^^«K.Tv^afi*« 

[i^iei «fe-ty*««aa*Hi*«^ ^3a^® 

so R BflH80Rl*»*«ttf B«»««i: bfcffi^icft* 



(3) 



W8-1 8 6 8 2 8 



©ftjjTF© &fe© r fS#*5 <ttf b $#©mis*fr s * s « 
w&j U MBJiSft© R b mis© R ##*5 * 

©K^t>ti-tsfaj!isft©R Bifa©afefc*rrsia 
R*»*«tffBj«»©iRW*«seu efe^m^nfc^ 

Sf!** 2 IE*© e y / 
[0 0 0 1 ] 

[0 0 0 2] 

WM3p4-7 3 3 5 6^&fflfc^£4vCi^S. 
[0003] W~Rc> tt*©*"7>f h^yxMWatS 

■z*a&a„ 01 i ic*v">Tx i iooaa^bvXt$ 
a 0 1101 «««*wj»-ra»»)Tf*s. iio2B 

«§#3t**9-iB«Mi^s l 1 lfc^R-TS»»#© 

1 1 o5iiat#ai i o 2ic<fc3#^-wij 

•?*a. 1 1 o z\m>mm\ \ o 2ic£a»{t?iins© 
eia«*ttai-rsfeia«ttta^a-e*5o no4Bi 

1 0 2fc«fcS*^-iB««^s 1 1 i©feiSfi 

*«i«-rsfe«&fc, ^mm.'m-mi i 0 3©ih*t?* 

s i i 4*^u y-fv*w#»i 1 0 5^c«s6•rs 
fe^sfi^i{I¥m-^:•&3 0 
[0 0 0 4] U±©*5fc*Wi*tlfc*7-f hA?y^ 

f\ JHfc?ai 1 0 2fc«fcoTSE»2ft;fe* , 7— 

^ s i i i tf^yfflWJRfc*?^ 

ffslll «fe®»BWi#©l 1 0 3lc<fcoT»#Si 
. ffi©fei&*y-* s 1 1 3fc*»*tt*. 

[0005] osric fetasM^^mi i o 4 a, ei& 

gy-£ s l l aifefeiiK^^^fll^*©*^— HAMS 
ffsll 4^»ltiU y-f V»J»#©1 1 0 5-x{«S& 

s i 1 4fc*3**9-s««*s 1 1 i©feff^yv 



[0 0 0 6] 

[^7b^L<t^ fc-TSS®] LfrLfttf 5±fE©t* 
»&Mffitc6fetf^ffiLft^t§^ 

ffi^Sl 1 0 3^-pfcfe^S^WHiLTLSt/\ Ho 

o [0007] !i©5sw©awti^ ^*»*»>tii j f , s^# 

[0 0 0 8] 

•r ?> mftnmm? t , mwtwim < t. 1 r b it$g**& 

J: 0 SIRS n*««m*fr e«3?#©fe2£x 

lc^CT@^J««^*^©ffl^^Sti:Tffi^-rS 
[0 0 0 9] £©i§£\ *«7-f W^>XfflW¥Stt. 

* *>> 5«3?#© efeas^fcffis-r s amy- * 
s. tvft e^y- * © "&&m t icm~3^ 

&y-^ ©feSfi twfe-b 5 ^m^nfcsofe^ 
t lift© efey- ^^ns t ^ jttt-r * e^y- ? ««i 

^ ©fe^s SOfe-b Vf-y- * ©fefifitf^ b 

40 <. ^©efey-^miaa^tuiii©*^^ ^^vx 
y >s^tb#cd efey- * « ^s<t as < » ^osijfe-t 

[ooio] B*Ji2fB«©try^*^^ li ^ Wf*** 
«20W>*a < £ £> R BW^^HlbTrSiJfe-fev-9- 



[0011] ei©»&, t^^v^y^m^mt>\ 

fewest. jBftt>i>-r-^o6iaft*ttat" 
xy>fv«st»bTiB»m^ia!aiHii&u:«*&L, sis© 

B#<Dafex-*M*gg<fc<3*i<Tfc, W»ft*JW#«fc 

ioafef-^^s «r-e© w^fe t wws * 

<DXM<D&®Bt £ Wft* v-^x- * ofeJBSW* b^*§ 

>f yoawftaKih-r a *v va*^© t km*, t <^a . 

[0 0 12] 

^s^icffliiTraafe^-^fl^s^** 5 " wfe 

•fe * t> mmD'PK < tt> R BW^T'^SSiJfe-t 

ssim* y*#«BE*«» s = &«*t*ffl*«fc * d a 

a c afe^- * mafiJt«^ at * d © * 7 w h > * 
^y^w v jb «f «p© a^x- * <t*aa t jms© b^x 

fe-fe * ofetaa*^ l, < . iiffi© afe-r- * m 
m&tm&Dfryf h/^vxyi-vHir^afe^- 



«fgBT8- 1 8 6 8 2 8 



[0 0 13] W±fc.fctK )tiB©|Efl:*W¥*Oaft»= 
JfT a WsftlBf ©ft v MESfft Bfe^'- * fc * & fi#* * ? 

d <i<DfeMx-^A^^#©afeSP^«aafe-r- 

t. afe^-^^^icafeT-^ast^cffla-raafe 
- * jtAftajiarFT?* a frs**w»rr s. sife-t vtf 

tc i 9 JHSft©'>ft < ttRB fiPS-e&aWii'fe 

stiifi©afex-^«MSi:^J:k^-rao 

vxw >^ff^©a^r ; '-^^s<t d « v> t f?tce 

-ra 0 

[0 0 14] fiCklCS *>. yfiJROiEftW^fWJSfcK 
[0 0 1 5] 

bft^^ifiw-rao 

1 ©*Sa« 0 1 li£©58W©fg 1 ©*f*fl»J©^7* 
^ ^ lc4s^ a W h/^ vxa»<o «y ^ 0 
T-fea 0 0 1 ic&v^T. 1 0 0 tt«^»*»6©3Wi^s 
1 o*nn.mmzm&^mmm^s 1 1 i:LTWx7'ra 
ccd (*m&m& 9©H(*a»«?T?«*. 

a [00 16] lOlti, 1 0 0 fc* DSE» 

sn/cii^fi^s 1 1 fr&awflaoftJH*-* (B-Y 

R-Y-r— ^) s 1 2£i8»? "Sfeif- -^JS 
IfiSt^S. 10 2li, SJSTteORGB 3. 

w) ifwrc*sfflfe"tev"*7*-*s 1 3^Mwrapjfe 

•b>"9-T*$>ao 
[0 0 17] 10 514, Bftty^f-ii s 1 3A^Bfe 
Tf«S«**«»U l«ls 1 7i:JtttU JtlSSS* 
s 1 6*HJ**8iW&*>^<WMfi«Wt«E¥«T« 
S a 10 3ti, H5ZBt©RGBflWBTf*SWfe-fe>*^ 
50 -?su a^*ofeif-^ s 1 2 i:Jtl»a* s 1 



(5) 



mmW-8-1 8 6 82 8 



^•^BfSaajrJt«¥S 1 O 51cMLT1¥§s l 7*^- 

[0 0 18] 10 4ti\ ffiflMI^s 1 1 fcjfc^-f W<7 
^Vsl 4tefSl5THf*»*3R : Fl OOfrBOBWS 

^ s i i^^{t?^Tii^«^s i s^mtit^mmm 
w&*y*ffl«aa«wfc«*®i o 5 fc-e*-7W 

[0 0 19] «±<0J:5fc:«ll*«nfeai 

o fcSP?*C)tm^ s 1 0*'A8t> H#fflH»*?l 0 
oti«^{fl^lc^Lli{#{f€s l l i:LTHJ*T5o 
PUMs l l o nciDK^ 

^©felf-^ (B-Y-r-*, R-Yx-$0 s 1 2 

jcassisnso iujfe-bv^fljSfiaJfJttK^ai o 5 
a. fljfe-fcv-y- 1 0 2 ict tj^m^n^sijfe-irvy-^- 

^d<J6T*y^ h/^vxwwmisi 0 3 
fr6#*&na»Mis 1 7 ttfcKu Jtesssss 1 e 

[0 0 2 0] C.<0*SS, ^ayfiOfeiSfiE*#*b?£:*7 
-f h^VXMMllKl 0 3li, M^fr^feM-r-^ 
(B-Yf-?, R-Y-r-*) sl2t»Jfe-b>^f 

-2 s 1 zhVcWfe^ks 1 efct^c*^ W^yx 

LTiBtWI^a&JlliJBi 1 0 4 fcttt&TSo lItf§{t#©S 
0B&1 0 4«*7-f h/^yXWVs 1 4*!i«flMt 

s 1 1 ic*cx*y-< h^7vxotnfci«fflf s 1 

[0 0 2 1 ] 0 2 ti0 1 fcfeltSHjZDtOfeS**^* 

h^?y7i»PBB 1 0 3 fcwe-fe viJ-flWi 
mmwtm^® 1 0 5 ©jiftw&w^^-r^n -y 9 m 

B2tfe^T, WB2 0li, B-Y, R-Y£r 

fEWUT^S^lO^^-^l/^^UT'SU. 
£;lis 2 1 T'fe^o 
[0 0 2 2] WB2 Hi, felf-?s 1 2fr5&l© 

^Ofeif-^ (B-Yt-^, R-Yt*-2) SrtttU 

^{*<£>£T©fe:g-r-* (B-Yf-?, R-Yt- 

Sfef-^feitftiffif-^fr^SSo ±ta©^:iliS 
x-^ft^*JS4lc*5WSS^O#fe^to*¥^L«: 



f-?cR j«$mb .1: b jab^o**"* v^-r s t £ t? 

43. 6ft^ajfSWB2 Hi, SB£-T5J:^»«:, afe& 

[0 0 2 3] WB 2 2ti, ^l^Mr-W^'JW 
B 2 0 P«<DM 2 toWBtr-fh* t'JT'fe^ Si 1 

MW^tltJo^ *-(Dffi*jtts 2 3T**S. WB 2 

, 3ii, efeiia^awB 2 1 ©atts 2 2T-ssefe7 :f 
t^iffif-?©a&i^tsiM (wt, a& 

s 2 5t$5o 

[0 0 2 4] WB2 4H afeS»m#l§:WB2 3<Dtti 

* s 2 5t'S5afef-?c!)aftfiJ:afeiHi»B 

2 1 (DtiStls 2 4T?^Safe7 :f -^0«^ti:lcafe 
fcsRa&Sfcfc&Jc, afefilSffi^KWB 2 3 

^MmsE^**safex-^««s^*#@T*fe»3> ai 

TttSBS-TSW. ctD{fe.-^^)aiiBfeS»fcB#l9:WB 
2 3t«n5o SMSHi#SWB2 3^ £1® 

[0 0 2 5] WB2 5&. JSS2t£© R G Bf«T?$Sffl 
ftt^f-^s 1 3tfHBglcafeT'&35i^> OS [9 

jgy-fe-bvf-x-^s i 3<Dffl&*wmm&it*iii?& 
> 0 jwft*>^ffl«ttW¥aTf*o^ a*a:s 2 1 1 -e« 

§ c WB2 6li. aMfflfaWB2 10!BAs2 21? 
fe^afex-^©feM)SEtSiJfe-tr>-9-x-^ s 1 3<Dfe 

Mgfcfcfcm-rsfeSfitttoWT?*^ Htfj«s 2 1 

[0 0 2 6] WB 2 7 14, afex-*MI»S&3¥¥©W 
B 2 6©ffl*s 2 6t»a5S3SfiE©afe-r-^ffi«fii:. 

VWB2 StCfHttStlTt/^fflHC^^-Y h/^V^V 

40 fflMttttttt#8re* t>, tB^li s 2 9 5o W B 2 9 
ti. Sflfe-b^flHBfiiail^SWB 2 5©ttJ^s 2 1 1 

1 0Offi±(s 2 1 4, OStJiSg^^VWB 2 10tt 

vmmm. nuts s 2 1 1 ) &mmm cm* s 2 1 4) * 

[0 0 2 7 ] WB 2 1 Hi, jB&*y^fli«WEJt«#S 

WB 2 9©tH^Is 1 6 fc, afe^-^m^jstbK^sw 

50 B2 7£0ttJ*s 2 9i:, afe^til#©WB2 lOtti^s 
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2 2 £, -feiSffi$m#@WB 2 6©Hi*s 2 1 0 fcfcfc 

»^©T-feS 0 CO^y?ai¥l8WB2 1 1 

14, aMlil#SWB 2 1 (DBtfjs 2 2T'$SSfef- 

<, aftoafef-i'fiifi (ffl*s2 6) 

fT^©afe^-^#«iS (ffl*s 2 8) J;Dft<> fro 

ais-bv^ffijHfi ca*s 2 1 1) frs*{« (ffi^s 2 

1 4) «fflATt"»*»&te. fife^-* (ffl*s 2 2) 

MliBi0 4k:«96t8. £fe, c©y-Yv»W"J"« 
WB2 111i Utfjs 1 T^rfliaS^^VWB 2 1 O'N 
SHIfitfcbT#^ 3cfetii?Js2 1 2 tLTfllKfi^ 
U W B 2 8 -xg^ffli: UT^iSo 

*#jHLa**6«fwra. afi«tti¥awB2itJ: 

)Eil7/y©ifii©feiT-^ (R — Y, B-Yir- 

(b-Y, R-Yf~« ^ttfcBbT*P»¥^L 
felt OCF, Sfe^-^) ^ S^ot^TCfeMf 
(B-Y, E-Yr-^) fcinJPF^Lfcffi CM 

C0029] sfe. efeswa^swB 2 3ic£^ s 

fex-^^iBffix-* (s 2 2) ©6fefc-*fTSSfffla 

2lc|EM£nT^3ftM^>£6^r-*£:£IIiB-r 30 
(s2 2) L>T*«>2> (03©^f7^3 

1) „ £fe, e&r-*«*fi»**«WB2 4fc:J- 

t>. afex-^'oefejs (s 2 5) tafef-^c« 
(s2 4) t^feticafe^-^^figicafeT-a&scs 

ffif-^ofiM (s 2 5) t»¥*ofegf-?otf 

JtKU fifex-*^)*©^^^^-^^ 
7*-* (s2 2) fcStBrrS (03OXf-^3 40 

2) . 

[0030] Mfe-tyiJ-flHBfiiftW^SWB 2 9fc«fc 
pjfe-lrv-y-x-^s 1 3 3b**^tcefeT*feS5l^ 
(WT, j|flfefcyiHB*BEi:^3) Srsfc&S (0 3 ©7. 
f^3 3) o ^Vl»fSWB2 1 HCfctK feiU 

siHi^awB 2 6ic<tt)^a^tifeafe^-^©feja 
^-r& (0 3©X7"->7 P 3 4) o *fe> efex— * (s 

2 2) fcjfcftfcfc. afef-?fl«Sit«?SWB2 7 

£ <fc 0 iftffi© Sfex- * © Sfex- ^fttSfi ( s 2 6 ) sc 



10 

i:tuiu©^TB#©e'fex-^©fifex-^miiia (s 2 

8) ££J±iR-f3 (03<DXf'Vy3 5) o ill 
fe-tr vfl-iiSttllSaw B2 9tit5 ilfi©iJfe-fe > 

■9-mmst^ ; &uwB2 1 oicmm-znx^zmmfc 

(s 2 1 4) fcJfeJtR-TS (03^f7/3 6) o M 

±©3o©jtt»s*fcs-5«, y-fysi?swB2 1 

Hi, feSfi^tti^SWB 2 6 -ofeefe-r- 
£ s 2 2 ©fei&fi^PJfe-bV-y-T*-* s 1 3©feSifii: 
fr-gtb (@3©Xf7^3 4) , ij|£©fife-r-*© 

e^f*- * mm&im®<owfft(D e^-r- * © efex 
-2mmm&m< ®3^f^3 5) % ^owa 

•fe>-9-^Sjb*aJPfitW±T*fe5 (03©*-r-y73 
6) Jf^C *7^hA5^W>s 1 4*i»*LT 
SHMf ^©aHIES 1 0 4lc-#*_, i!£©Sfer— £ft*S 

fi^iia^tuwB 2 8ic#x., iijfe-trv+nc2trs 
s?p{is 1 7^mnfi^^ i JWB2 1 oic#*, **uit 

[0031] 2i<iT\ efeT f -^©feMStMfe-fe>"9" 

©fe3b*sjs:oT^afc#^?»n> «^{*®fet±a& (» 
j&ffife (M^fe^T§) ^^v^feftic, — £© 

U^©T'*So 
[0 0 3 2] offlc, il|fe-fe^-9-r-*©maSC*S«P 

■fe — ^ % © li^»JfP©SS t ^ 2> fe * 

^^^^-^©Miia^aspfii^Jt^bTv^ 

©T?^5o 

[0 0 3 3] O^lc, fifex— ^t^WS-r— i*<DWM 

£HS-f f -*©2-o%£t:fT*5^ fo^^efitjfi^ 
iS(,Vu©x-* * tf >y ^ 7 7 y-TS £ I -"5 C 2> c 

[0034] 04 t±eft«tti©«!art?*f*"B'rfeia 3 Fffi 

(B-Yf-?, R-Yf-?) ^ttffi^55!LS©ag 
*B4«'fH#'»TKW*-». 04 (a) l±B-Y N R-Y 

jfewt-rsitaflEWRT?. li, L2i±ffi*©^arF© 

fife©R-Y-r-^, B-Yf-?OW (WT. ftM 
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[0035] vL-r\c&&®B!>(Dmmftm*mw-tz>* % 

l7^VL 1 t^ft'O^nftUDfeif-^ OS A, 
^B) fcOStftld 3fc#«>. g^&««5 3 
U d3^«3T*$^ OS 004 (a) €«93 

.^7^yU d3>i3t**a*& OSB) ©f-? 
CD tf -y * 7 >y 7fc»jfr 8 C tX-ym^J Vjfi^fO-r- 

[0036] 0 5«, afenaKtiofflfflrtSftw-rfeM 

& 0 H514B-Y. R-Y**frS«S!liWR^ L 

4 fcJtfSEU d 4 > 5 4 T'$S|^, 
fifeS=0 

d 4^5 4T'355^ OSDSCte^rt^feif 
afe]S= (54-d4)/<54XlOO 

tlTSo 

[0 0 3 7] 0 6 lis S?ftOfegf-^Ci«-3^S 
fi"?.O^lS= (1/8 + 3/ 
= (0. 1 2 5^ 
= 6 2. 5 (%) 

£&So 

[0040] afe7*-^«asast»^ efex'-^^e 

$P&&£lc»fcHU ±B®-r— ^©Sfe-r— ^USSSfc 

To 

/ (a + 0) 
fcfcU a, 0 

JS) /2 

^ffl^T^fSo 0 5 tt, B-Y. R-Y^rltt^-rS 
* (USD T*Sc 

[0041] wf&c> pjfe-fev^-miasoJDiart^m 

m^til.m.S 4 £J£t£U d 4 > S 4 Tf*S*&, 
d 4 ^ <5 4 O$D0OM^tr-^ 



WtB7^?S^06>&fflt/^Tlfi0^TSo B6BB-Y, R- 
YftUfc-rSltSEftaBS^ jSA*i»6jSHH:«©{*Oft 

5o (B-Y) (R-Y) ¥®*fei&K#4 5 0 0K© 
fifelc^rS (B-Y) , (R-Y) *«j£fcL;fcx* 
y t> 4 *KK:#tJU fe|g-r-*£{*©MRfcW 

10 %mt^-%o 

[0038] ii6o«attjjfTosST?«>'r. 

tf&0^g|= (sl/z+s2/z+s3/z+s4/ 
z) X 1 0 0 

s 1 -$lMt#fit5MT-^i OS A) 
s 2-«2Mt#fit«Mf-^a OSB, ^C, 
£D) 

20 s 4-»4«ISlc^FfiE-rSfeg-r-^» CSE. iKF, 
£G, ^H) 

sl/i, s2/z, s3/z, s4/ztt*nfftO 

[0 0 3 9] H6 0#&«JSO*JK«, 
8 + 0/8+4/8) X 1 0 O 
0. 2 5+0 + 0. 2 5) X 1 0 0 

JBIfe-b V9"«iHfi= (<54-d4) /HX100 

30 [0042] ±c©«naii: * o x c <Dmmm<D tr * 

lEfitfcafe-r— ^lc<t«?*;y^ h/^yxy^f 

So 

[0 0 4 3] ±E«Ml«TfttSlft-by'lW«5n3t 
©RGBflHRfcfcWTafc^fcofcW, cntts 

^s-etfivo ±iH*ss^«efe^mtLT0 
4 (a) fc^-rTKe^ffl^^^x yag<ofe©isf*fc<*^ 

teM[HttfeJ;i/\ c©i§£\ 04 (b) ic^Lfc 
ct^ltfeiSg^b 1 , b2, b3, b4, b5, b 6 £ 

ncfeMf-^ 0£B) ©fcf-y?7«y:*&SM:"rS£fc 
[0 0 4 4]Sfe,Mf-^iU> (B/G, R/ 
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G) . (B/Y. R/Y) ^ffi^Ttfi^. 
(W2©*8t«3 0 7«c©#^©&2©^SS0!l<0e-r 

7 0 5*ffl^5Tf*D, cft5tfWfFH#©«Hfc*5 

[0 0 4 5] ttTK*©»flF*WW , rS. HB*&fe£ 10 
0 3&££>**&feW£&7 o 5H^as 1 OSttfcWfc 

S§7 0 3T?i0a«nftftSr-* s 2Z^fe^ 

*wwl«kis*s 7 6 feta^-rs isffi^ 

HIS 7 0 314. feMir-* s 1 2 fcflJfe-te^T*-* s 
1 3 £W8G»mm7 0 5 ©*JWr*S* s 7 6 fcfc 

^vsn sfeKWLTiSflMi *smsm i o 4 ic#t«&-r 

5, 

[00 46] 08(ic ©5gM©ffl 2 <D%mm<D ^7** t> 

feWBf^ft 7 0 5 ^^-T^n -y * *),mi ©ftM 
f-Wt'JWBZO, S«¥SWB2K Sg2 

3. afex-^mig)S^W#©WB2 4, Sfe-r-^fi 

^fiJ±iK^SWB2 7, fl«g^tVWB2 8lifgl© 3 
[0 0 4 7] WB 8 0tiMfe-fe^'T ? — ^ s 1 3©fefS 

( S 2 2) ^#a^MT-e<DW^fe^s^^«iST-r 

S^5gfe!pJBf#a"e*S. WB8 2 14, feiaKtfctfi^S 

wBsoom^s 8 1 1> w^aww^awBs iota 

fts7 6£, e-fex-^fliSfii:bS¥©WB2 7©m* 
s2 9t afe^ffi?SWB2 6 0(ii*s2 2t^t.t 

[0048] 0 9 1± C <0$m®?% 2 ©*SS#iJ©lHB*& 
§&7 0 3<07;l'JUXi».*W'r7Ci-f-+-HT?**« 
■^-WtyWB2 0, e^lti?SWB2 K ft 

t>jwB22, afei«wa*sw B 2 3 . 
afex-^ftss^w^swB 24, 

tfc^^SW B 2 7 x (IStt^ t'JWB 2 8 ©iSm*> fH 

-ft^-mm?-* (s2 2) afeg»m#a 



WB 2 3lc<fcDefeT ? -^^^®B'r-^®SfeS (s 
2 5) efex-^fljHfiSW^SWB 2 4lc j; 

(5 a&r- * ±ffiiffix- * © fife-r- * flUS ( s 2 
6) (09©Xf7^3O, 3 1, 32; 03 

[0 0 4 9] feSfi^fcB^aW B 8 0 K * *> SJfe-fe Vtf 
x-^s 1 3*k^JS&ft©feMSS:*tHb (09© 
Xf7^9 2) , afe-r-^«!HfiJt«*®WB 2 7 lc 

»?L (@9©XT77-3 5) . ***ft««¥«WB8 1 
L (09CXf7y9O) , y>fy»»¥aWB8 2t 
LTVVBfrHSfrfcWW*"* (89 0^-^9 1) o 

[0050] ^©.fc^ft^jwaHiiBs^v y^v 

efe ^_^ fla af©{fSia^^iJWB 2 S^CW^T 

t^h/^yxy^ys 1 4©w*. sscfifi 
x-^ifaa©^*^^™ 6 2 8^tnMtT5 

(1907^^3 7) o 

[0051]-^ sfftoeft^-ffflMiawm®©* 
30 7-fW^y^w ymm<» fife^- * feSfi <fc *> <& 
i^ta, *7^b^y^ys i 4©mif. a 
ftoafer-^tssciifi^^vwB 2 8^©a* 

j^aft©feiajSE caift"fev^7*-*«>ftiaflD 

A7>x^ys i 4©^», 5ift©efex-^^s 
40 ©m*^it-r5 0 

[0052] c m^mm^-miB sitmio 
«ffl^r«wr*, @ioiiB-Y. R-Y^wt-r^ 

1001, 1002, 1003, 1004 
««1 0 0 1 SA)tSli:^«^ftaO«* 

4jg«i oo 2ttB)iaik:i3^s«^ftbO«« 

«« 1 0 0 3 l± C fflS.* *if 5 WS^fe c ©«S« 
so WM 1 0 0 4 14 D «C fett 3 *f £fe d ©ffi* 
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*5 W" § d © * T? * 3 "Jfcitttf S t *J Wf 2 n 

3o 

[0 0 5 3] ftfc\ ±fH«fifsMTiipjfe-fev9-^iaa^ 

<0RGBflHI**tti , rSt.O1?**^ 

JtOTlftte&»ffifcb"CH4 (a) K^t«i*fflV^ 

i§-£, 04 (b) fc3j*Lfc.fc5U:ftiB*ttbl. b2, 
b3. b4, b5, b6£fS«\ WrtOfeftT*-* OS 
A) *£-y*7y7U WOfeir-^ OSB) ©^ 
•y * y -y y JfeSlih-T 3 d T-ftii^ viS«FO-r - * * 

If* So ft*. fegf-?tbt, (B/G, R/ 
G) , (B/Y, R/Y) 

[0 0 5 4] «±<D*U«fc C ^ 7*** 

^7ii, ^^-^^©afex-^fess^ 1 ?' 1 ^ 
t»- * ic* * b zstmm-? sett? 

[0 0 5 5] 

as© efex- * t> ^ afex- * mmm<D a 

[0056] n^zia*©*^***-^** 1 ^ a 

njZBttoea***^"*"*^^^ fflK©3fc*T 
•e© am t w£fe©»««f© ft ^lEsta s^- * lc * 
o * <7 b > y ^ y * wr 3 c t t?a»ft * 7 

[0ffi©ffi#ftl&0.3] 

[0 1 ] c©nw©n i ©gatWfcfctfs^T**** 9 

[0 2 ] c ©fSW©S£ 1 ©SBSfcW 3 ^Sft©fe® 

3 0 

[03] c©^©^ i <DmmMicmf5%m?t<D&u 
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T*£3o 

[04] e:©5Sia©*i©iaitwc^sefe»iti©e 
[05] £©i^s&i©*«ttfc*ttsafia»ffl©iR 

©«W»RiR** LfcfeM¥® 0T-& 3 o 

[06] <i(0»i (OlHW^i^iiiif-^o 
l££c>£Jg£tftWt~3fc&©feM 3: PS0'?&3o 

[07] c: ©$»¥!©£ 2 ©HBSflflfcfcfrS e-r*** 9 

[08] c©^W©S2©^«S0II^*tSiiiBBW^t 

w^feW»r^©*^wft«^ ; &^^^ D y ^H*e« 

So 

[0 9] £©§£Bj|©!fi2©*WJK*tt3iIiffiW&fe£ 

jfaft©fesa^#i« ufc* ^ v*ww@» t 
w^fefj»f#is©7;i/d' i ;XA^-r"7c-^'V- ht- 

&3„ 

[010] c©5SI8©»2©*»WK:***S^feW*f 

[011] (jaifiate*w-5e-r**^^©*v-f 

> X ItfflfflT 3 7"^ -V * 0T? & 3 o 

1 o 0 H{*»«iR? 

l o l feM^-^^W^© 

1 0 2 »Jfe-fev9- 

1 0 3 * r 7l' h/<7>XftiJ»lHlK 

1 0 4 H«fl«*SS0tt 

i o 5 ji^*>ifflWMW»fc«*« 

jo 7 0 3 *7^h/^^WW@B 
7 0 5 W»ftWW¥S 
WB2 0 JtS-r-^V^^'J 

wB2i afe^w^s 

WB2 2 «r-:7-;v^'J 

wb2 3 ams»tB^© 

w b 2 4 afe^- f mm&wm^wt 

W B 2 5 PJfe-tr >^i«fiW#a 

WB2 6 feSSEttffl^a 

W B 2 7 afe^- ^ {iiSSJtt^S 

40 W B 2 8 (fllS^ * U 

w b 2 9 fflijfe-t ^mmmm^-m 

W B 2 1 0 ffilSlS^ * U 

wb 2 1 1 y>r vsm^a 

WB8 0 feSflPPJW^S 
WB8 1 W^feWW^S 

wb8 2 y-rv»w¥S 
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